INTRODUCTION
In French nursing homes for the elderly, household, residential and care-related and dependence-related tasks are shared out between housekeepers, nursing assistants and nurses. The nursing home staff is exposed to high levels of occupational psychological stress, mainly in connection with managing increasingly dependent residents with multiple pathology. 1 In 2007, in France, 84% of nursing home residents were classified as dependent and half of them as very dependent; overall, they had a mean of seven diagnosed conditions each. 2 Demographic forecasting predicts an increasing number of dependent elderly persons. These forecasts suggest an increasing number of dependent elderly persons residing in nursing homes and an increasing work load for those employed there. Occupational stress levels are rising among care staff in elderly care. 3 According to Brodaty et al, 4 high levels of stress in nursing home staff are associated with working with more cognitively impaired resident populations. According to Jenkins et al, 5 staff working in houses with residents who showed challenging behaviour were significantly Strengths and limitations of this study ▪ The findings confirmed the high prevalences of impaired mental well-being, effort/reward imbalance (ERI) and overcommitment in a sector that has been little studied. ▪ Overcommitment and ERI were significantly associated with presence of impaired mental well-being, even after adjustment for personal factors. ▪ It investigated the impact of combined ERI-overcommitment on presence of impaired mental well-being and compared the impact of the lack of various types of reward on presence of impaired mental well-being in female nursing home staff. ▪ The working conditions associated with ERI and overcommitment were investigated. ▪ The survey design was transversal, and thus could not establish a causal relation between occupational psychosocial risk and presence of impaired mental well-being.
more anxious than staff working in houses with no challenging behaviour. Schmidt et al, 6 in a study of distress experienced by nurses from German nursing homes, showed that the challenging behaviour of residents related to distress may be a workplace stressor for nursing staff with a corresponding impact on the risk of burning out, general health and work ability. In a study of health and satisfaction in care workers in France and Europe, 15 .3% of French care staff reported mental health problems. 7 Workers' psychological problems have a direct impact on the health of employees, as well as economic consequences for employers through sick leave and loss of productivity. Poor psychosocial health and sick leave are further likely to induce problems for patients, in that both the quantity and quality of care may be diminished. 8 The 12-item General Health Questionnaire (GHQ-12) is a relevant instrument for measuring minor psychosocial distress. It has been extensively evaluated in terms of validity and reliability as a one-dimensional indicator of the severity of psychological morbidity. 9 10 French researchers reported that 26% of female hospital workers had high scores on the GHQ. 11 Few studies suggested a link between occupational exposure to psychosocial stress and impaired mental health. [12] [13] [14] [15] Michie et al 8 underlined how organisational factors may contribute to the level of psychological ill health experienced by staff. Certain surveys also reported a causal relation. [12] [13] [14] [15] This study sought to quantify the impaired mental well-being and psychosocial stress experienced by female nursing home staff and to determine the relationship between impaired mental well-being assessed on the GHQ-12 and exposure to psychosocial stress assessed on Siegrist's effort-reward and overcommitment model.
METHODS

Design
The study design was a cross-sectional questionnaire survey.
Sample
The target population was employees working with elderly patients in nursing homes in the Rhône-Alpes Region. The Region has a population of over 6 million (10% of the population of France). This Region involved nearly 600 nursing homes with, on average, 50 workers in each institution. In order to be representative of this population, the aim of the study was to include 120-150 nursing homes and 3000 employees from height departments of this Region.
The occupational physicians of the Region were asked to participate in the survey by the Regional Department of Businesses, Competition, Consumption, Work and Employment (DIRECCTE), a state business consultancy. Volunteer occupational physicians could include the employees of only one or two of the nursing homes they oversaw; if they were involved in several establishments, two of them were randomly selected. The occupational physicians filled out a working conditions assessment questionnaire, and asked all employees meeting the inclusion criteria in the nursing homes which they oversaw to take part.
New recruits were excluded so as to avoid attributing to the nursing home problems that had more to do with a previous job. Only employees who had been working with the elderly for at least 6 months on at least a halftime basis were included. The questionnaire was not allowed to be sent back late to the occupational physician, so as to avoid differences in data collection.
Employees were free to agree or decline to participate. They were given an information leaflet explaining the study objectives. Only anonymous data were transmitted to the investigators, and occupational physicians kept the link between the identification number and the worker identity. 
Data collection
Measures
Quantitative seniority in the establishment was transformed into an ordinal qualitative variable for statistical purposes: <5; 5-10; >10 years. The GHQ-12 was used as a screening instrument to determine impaired mental well-being. Respondents had to indicate on a points scale (1: less than usual; 2: no more than usual; 3: rather more than usual; 4: much more than usual) how frequently they had recently experienced the various symptoms listed on the scale. Each item was rated on the four-point scale, with weights from 0 to 3 according to the Likert type (0-1-2-3). 9 The Likert score was preferred to the scoring method suggested by Goldberg in order to allow comparisons with other working populations. 10 According to the standards, scores higher than 12 were considered as indicating impaired mental well-being. 11 17 Work-related psychosocial demand and social support were assessed on the Siegrist questionnaire, comprising three scales: two measuring the extrinsic components of 'effort' and 'reward' and one measuring the intrinsic component of 'overcommitment'. 18 19 Overcommitment defines a set of attitudes, behaviours and emotions that reflect excessive endeavour combined with a strong desire for approval and esteem. 20 ▸ Effort was measured by six items on the demanding aspect of the work environment: three measuring quantitative load, one qualitative load, one increase in total load over time, and one physical load. ▸ Reward was measured by 11 items: 3 concerning earnings, 5 esteem and 3 job security. For each item, the possible answers were (1) does not apply, (2) does apply but the respondent does not consider herself distressed; (3) does apply and the respondent considers herself somewhat distressed, (4) does apply and the respondent considers herself distressed, or (5) does apply and the respondent considers herself very distressed. Overcommitment was measured by six items. ▸ A sum score of these ratings was constructed, as documented in several studies. 18 19 The extrinsic effort score was dichotomised using the upper tercile to indicate high effort: the higher the extrinsic effort score, the greater the effort. ▸ To obtain a more precise view of which rewards are related to which indicators of employee health, three occupational rewards (earnings, esteem and job security) were assessed separately. Each of the free reward scores were dichotomised separately using the most adverse tercile to indicate low reward: the higher the reward score, the lower the reward. ▸ Overcommitment was defined by an intrinsic effort score greater than the upper tercile: the greater the effort, the greater the overcommitment. According to the effort/reward imbalance (ERI) model, extrinsic effort and overcommitment scores are directly proportional to effort, whereas rewards score is inversely proportional to reward. ERI was measured by calculating the ratio between the extrinsic effort index (E) and the inverse reward index (R): E/(R×c), with c as a correction factor (c: 6/11); ERI>1 indicates a critical condition of high cost/low gain, or ERI. 18 
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Data analysis
The prevalence of psychosocial distress is different between men and women. 22 In nursing homes, staff are mainly female workers, which is why we chose to limit our study to female staff working in direct contact with the elderly: housekeepers, nursing assistants and nurses.
Anonymity and confidentiality will be maintained throughout the processing of these data.
A descriptive step characterised the employee population according to personal characteristics, working conditions, including occupational psychosocial factors, and mental health status.
Associations were sought between presence of impaired mental well-being and:
▸ Personal factors, such as age, family situation, private life events (separation, divorce, costly purchase, hospital admission, change of job or work location); ▸ Occupational factors, such as job title, part time/fulltime contract, night shifts, working hours, seniority in the establishment with years of experience, duration of experience of working with the elderly, and type of nursing home; ▸ Occupational psychosocial factors: effort, reward and overcommitment.
Interaction between overcommitment and ERI was examined.
Frequencies were compared on χ 2 tests, with χ 2 trend tests depending on the results of cross-analysis. The survey design was transversal, and thus could not establish a causal relation between occupational psychosocial risk and presence of impaired mental well-being. That is why 'prevalence ratios' (PRs) were assessed instead of 'relative risk'. Ratios of event probabilities per case of impaired mental well-being were studied. As the prevalence of each event was high, ORs would not provide a good estimate of PRs.: 23 rather, the log-linked binomial model was applied, using the PROC GENMOD procedure in the SAS statistical package (V.9.3) with DIST=BINOMIAL and LINK=LOG options. In case of non-convergence of PROC GENMOD because the maximum likelihood estimate (MLE) lay on the boundary of the parameter space, the SAS COPY macro was used providing a good approximation of the exact MLEs, as well as yielding good estimates of the true population parameters. 24 The binary response of each case of impaired mental well-being was modelled in two steps: first, all independent variables underwent univariate analysis; second, variables with a p value ≤0.1 were included in a multivariate model by a step-forward procedure: the variable with the lowest p value was first included in the model, followed by the next lowest and so on. Variables with p values <0.05 remained in the model, and the other variables were excluded.
RESULTS
Seventy-eight occupational physicians agreed to participate in the survey. Five nursing home managers refused staff participation; six occupational physicians who were initially willing finally decided not to take part.
In total, 2471 women (27% housekeepers, 59% nursing assistants and 15% nurses) working in direct contact with the elderly in 105 nursing homes were included. Forty-seven participants refused to participate, leading to a participation rate of 98%. The mean age of non-respondents was 44.4 years (SD=12.24); 27.7% (n=13) had between 1 and 4 years' experience of work with elderly persons, 21.3% (n=10) between 5 and 9 years, 31.9% (n=15) between 10 and 19 years and 19.1% (n=9) more than 19 years. The most frequent grounds for non-participation were lack of time and/or interest in the survey.
Socio-occupational and medical data Almost two-thirds of respondents were living as couples (table 1) . More than half were aged over 40 years. Three-quarters had permanent work contracts; 27% were working part time.
In total, 36.8% (n=896) showed impaired mental wellbeing on the GHQ-12.
In total, 42.7% (n=1039) were in a situation of overcommitment and 9.2% (n=224) in ERI.
The distributions of ERI and overcommitment 62.89% (n=1339) of respondents were without overcommitment/without ERI; 27.38% (n=583) of respondents were with overcommitment/without ERI; 7.47% (n=159) of respondents were with overcommitment/with ERI; and 2.26% (n=48) of respondents were with ERI/ without overcommitment.
The relation between prevalence of impaired mental well-being and personal and psychosocial factors The only private life events in the preceding 12 months significantly associated with presence of impaired mental well-being were separation or divorce (PR=1.33, 95% CI (1.13 to 1.58)), costly purchase (PR=1.29, 95% CI (1.15 to 1.46)) and hospital admission (PR=1.38, 95% CI (1.18 to 1.62); table 2). Occupational psychosocial factors (ERI: PR=2.48, 95% CI (2.28 to 2.72); overcommitment: PR=2.62, 95% CI (2.37 to 2.91)) were significantly associated with presence of impaired mental well-being. The other occupational factors significantly associated with presence of impaired mental wellbeing were type of work contract, job title, type of shift and working hours.
On multivariate analysis, psychosocial factors (ERI: PR=1.19, 95% CI (1.12 to 1.27); overcommitment: PR=1.27, 95% CI (1.21 to 1.34)) remained significantly associated with presence of impaired mental well-being after adjustment for age and separation/divorce during the preceding 12 months. In terms of occupational psychosocial risk, overcommitment was more strongly associated with presence of impaired mental well-being than was ERI, and this trend persisted after adjustment for personal factors (age and separation/divorce during the preceding 12 months).
The PR of presence of impaired mental well-being varied according to type of reward and extrinsic effort In the absence of high extrinsic effort, poor recognition in terms of earnings, poor esteem on the part of colleagues and superiors and job insecurity emerged as risk factors for impaired mental well-being (table 3) .
Whatever the type of reward, the PR of presence of impaired mental well-being was highest in case of high extrinsic effort and low reward.
The PR of presence of impaired mental well-being varied according to ERI and overcommitment, being highest in case of overcommitment with ERI (table 4).
The relation between ERI-overcommitment and other occupational factors Participants in a situation of overcommitment without ERI presented the following occupational features: nurse, working day shifts, full-time, on a permanent contract, working more than 11 h a day, having been the victim of verbal or physical abuse, reporting a high level of subjective hardship on the five dimensions explored, and considering the institution understaffed (table 5). The rate of overcommitment increased significantly with seniority in the institution, in work with the elderly and with the number of washes performed alone.
Participants in a situation of overcommitment with ERI had certain features in common with the previous group: permanent work contract, victim of verbal or physical abuse, reporting a high level of subjective hardship on the five dimensions explored, and considering the institution understaffed; they also presented certain specific occupational features: making more than 10 beds alone, and having less than 5 years' seniority in the institution. Among those with overcommitment and ERI, the frequency of nursing assistants was significantly higher than nurses or housekeepers. 
DISCUSSION
The present frequency of impaired mental well-being (36.83%) was higher than that reported by Fanello et al (30.2%) for teaching hospital care staff. 25 The psychosocial factors (ERI and overcommitment) in this study were significantly associated with impaired mental well-being even after adjustment for personal factors. These findings are in agreement with the literature. In several studies, ERI was strongly associated with common mental disorders. 13 26 Most studies consistently reported a positive relation between ERI at work and ( psycho) somatic health symptoms. 27 Schulz et al 28 found ERI scales to be strong predictors for burnout, and especially for emotional exhaustion. In this study, in the absence of high extrinsic effort, poor recognition in terms of earnings, poor esteem on the part of colleagues and superiors and job insecurity all emerged as risk factors for impaired mental well-being. This is comparable to There was no significant relationship between "seniority in the establishment with years of experience", "duration of experience of working with the elderly" or "type of nursing home" and "impaired mental well-being". ∇p Value <0.1; *p<0.05;**p<0.01; ***p<0.001; ****p≤10 van Vegchel et al's 29 findings that the risk of exhaustion or psychosomatic symptoms was higher in case of low reward of whatever type. In several cross-sectional surveys, high levels of perceived job insecurity were associated with poor health. 30 31 Stansfeld and Candy's 13 meta-analysis highlighted the significant predictive power of job insecurity for mental health disorder. Van Vegchel et al showed a high effort-low reward imbalance incorporating esteem as a reward and having the most detrimental health effects. Job insecurity was hypothesised to have average adverse health effects and salary was assumed to have the lowest adverse health effects. 29 Van Vegchel et al 27 reported that participants with high overcommitment were 1.92-5.92 times more likely to suffer from various ( psycho)somatic symptoms (ranging from musculoskeletal disorder to depression) than less overcommitted employees.
The literature data on the interaction between overcommitment and ERI and impaired mental well-being are inconsistent: according to Siegrist, participants with great overcommitment at work tend to expend more effort than is necessary and are thus more exposed to ERI; overcommitment is thus itself a health risk factor and combined ERI-overcommitment is the highest risk situation, overcommitment exacerbating the health impact of imbalance. 32 33 For Van Vegchel et al, 27 the risk of poor well-being (ie, exhaustion, less personal accomplishment and job dissatisfaction) due to ERI is higher in highly overcommitted employees. Watanabe et al 34 highlighted positive associations between low social support, ERI, overcommitment and depressive state. Lau underlined a positive interaction between ERI and overcommitment for psychological distress. 35 In contrast, according to Silva and Barreto, 36 overcommitted participants are less affected by ERI at work in terms of psychological distress. Moreover, according to Watanabe et al, 34 there is no significant interaction between ERI and overcommitment regarding depressive state.
In this study, the PR of presence of impaired mental well-being was highest in case of combined overcommitment and ERI. This is in agreement with the ORSOSA study, which showed that ERI and a high level of overcommitment were related to depressive symptoms. 37 In the Presst-Next study, nursing assistants and housekeepers had the most contact with patients or residents, inducing high levels of physical and emotional fatigue; hardship was exacerbated by a feeling of working on a production line without the possibility of team discussion of personalised care projects for their patients. 7 According to Gollac and Bodier, tense relations with the public expose staff to a feeling of being unappreciated when the tension results from a mismatch between what they actually do and what they should be doing. Tense relations with the public are especially strong and badly accepted when the employee feels helpless, prevented from responding to the needs of the user's situation for reasons relating to almost irreconcilable contradictions in the job or lack of material or human resources. 38 39 Overcommitment may be the result of the employee's psychological traits or those of the work organisation. 39 Organisational causes may include the intensity and complexity of the job. Commitment may also result from a feeling of job insecurity. A very high level of commitment may be related to the type of work (traditional 'vocations'). A risk of overcommitment emerges when it is impossible to do good quality professional work or when inappropriate assessment criteria are enforced. According to the literature, it is especially when high levels of commitment are imposed by the work organisation, management techniques or enforced competition between staff that burnout due to physical and mental overload ensues. [39] [40] [41] In our study, overcommitment was significantly associated with physical attack and verbal abuse. Magnavita 42 indicated in a follow-up study that job strain and lack of social support were predictors of the occurrence of non-physical assault among healthcare workers. This author highlighted that a violence prevention programme including educational, organisational and medical measures contributed to reducing violence in the workplace. 43 In this study, participants reporting overcommitment without ERI were mainly nurses, working full-time and more than 11 h per day. In nursing homes, nurses shoulder heavy human and technical responsibilities, often being in the front line in emergencies or facing what may be uncomfortable family issues at any time of the day or night. 44 According to Karlsson et al, 45 the nurses in a residential care home reported that they had great responsibility and often had to carry out duties which they had no authority to influence, and thus felt frustrated. According to Kikuchi et al, 46 the overcommitment of nurses may be reduced through mental health services such as group cognitive therapy, and improving the work situation (eg, better promotion prospects or higher salary) may be predictive of a reduction in depression. To enhance the quality of working life of nursing staff in nursing homes, Kennedy et al recommended providing support, team work, evaluating job duties and workload, assessing staffing needs, educating staff and stress reduction activities. Special emphasis on educating staff should include dealing with the emotional needs of an ageing population, such as strategies to help clients deal with grief and behavioural intervention techniques for cognitively impaired clients. These strategies should help to improve patient care outcomes. 47 This study was conducted in 105 nursing homes (15% of the nursing homes in the Rhône-Alpes Region), including 2471 employees, with a high rate of participation (98%).
Health status and psychosocial factors were assessed on questionnaires (GHQ-12 and Siegrist 2004) that had been validated in French populations. The findings confirmed the high prevalences of impaired mental wellbeing ERI and overcommitment in a sector that has been little studied. Overcommitment and ERI were significantly associated with presence of impaired mental well-being, even after adjustment for personal factors. The study demonstrated an association between overcommitment and impaired mental well-being in female nursing home staff, even in the absence of ERI. It investigated the impact of combined ERI-overcommitment on presence of impaired mental well-being and compared the impact of the lack of various types of reward on presence of impaired mental well-being in female nursing home staff. The findings showed different results for different types of reward, indicating the importance of separating the different types of occupational reward. The working conditions associated with ERI and overcommitment were investigated.
The survey design was transversal, and thus could not establish a causal relation between occupational psychosocial risk and presence of impaired mental well-being. Participants on sick leave related to impaired mental well-being during the study period were not questioned, so that the reported frequencies are probably underestimations.
In conclusion, the prevalence of impaired mental wellbeing in female nursing home staff exposed to psychosocial risk at work was high. Early identification of psychological distress is important.
There are means of preventing occupational impaired mental well-being. To reduce ERI and overcommitment, several organisational changes may be considered: daily work time could be reduced; staff levels could be increased, especially as regards housekeepers and nursing assistants; team discussion could be promoted.
An ergonomic study of the various jobs could provide management with information on the real work requirements (intensity, complexity, emotional charge) of housekeepers, nursing assistants and nurses. Perceived physical and psychological hardship could be reduced by adapted training and encouragement of mutual help within the team. Greater medical presence could alleviate the responsibilities of nurses, reducing overcommitment. Qualitative studies of the relation between impaired mental well-being and psychosocial stress in nursing home staff could guide prevention of impaired mental well-being at work.
